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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binder for electrode formation which 
is stable to a non-aqueous electrolytic solution and has excellent adhesive 
strength to an electric collector substrate by using vinylidene fluoride polynner 
having relatively high intrinsic viscosity and vinylidene fluoride polynner 
containing carboxyl group or epoxy group together. 

SOLUTION: This binder for electrode fornnation consists of vinylidene fluoride 
polymer (A) having 1.2dl/g or higher intrinsic viscosity and vinylidene fluoride 
polymer (B) containing carboxyl group or epoxy group together and the ratio 
A/(A+B) of the polymers A and B is within a range of 5-75wt.%. Preferably, the 
polymers A and B are used while being dissolved in an organic solvent. An 



electrode mix is produced by dispersing powder electrode materials in the binder 
and the powder electrode materials consist of an electrode active material and a 
conductive auxiliary such as carbon black to be added based on the necessity. 
The obtained electrode mix is applied to at least one face of an electric collector 
substrate to form an electrode structure body. 
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* NOTICES * 

JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Clainn 1] The binder for nonaqueous cell electrode fornnation which intrinsic 
viscosity consists of a vinylidene fluoride systenn polynner (A) which is 1.2 or 
more dl/g, and a vinylidene fluoride system polymer (B) which has a carboxyl 
group or an epoxy group, and is in the range whose rate of a polymer (A) and the 
polymer (A) to the total quantity with (B) is 5 - 75 % of the weight. 
[Claim 2] The binder of claim 1 which comes to dissolve a vinylidene fluoride 
system polymer (A) and (B) in an organic solvent, and is in a solution condition. 
[Claim 3] the electrode which makes the binder of claims 1 or 2 come to 
distribute a powder electrode material -- a mixture. 



[Claim 4] The electrode structure of a current collection base which connes to 
fornn the electrode binder layer of claim 3 in the whole surface at least. 
[Claim 5] The nonaqueous cell by which it consists of nonaqueous electrolyte 
arranged between a positive electrode, a negative electrode, and this positive 
electrode and a negative electrode, and either [ at least ] this positive electrode 
or a negative electrode consists of the electrode structure of claim 4. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] the electrode formed using the vinylidene fluoride system 
polymer binder for nonaqueous cell electrode formation suitable for this 
invention forming the electrode which has good adhesive strength [ as opposed 
to / it is stable to nonaqueous electrolyte, and / a current collection base ], and 
this binder - it is related with a mixture, the electrode structure, and a 
nonaqueous cell. 
[0002] 

[Description of the Prior Art] As a binder of the electrode active material of a 



nonaqueous cell, although the vinylidene fluoride systenn polymer was used, 
since the conventional vinylidene fluoride system polymer had binding capacity 
with an active material, and weak adhesive strength with a charge collector in 
comparison, phenomena, such as omission of an active material and exfoliation 
from the charge collector of a binder layer, were seen during use. For this reason, 
the fall of that discharge capacity may become large during prolonged use about 
a cell, and it was a problem practically. 
[0003] Although the vinylidene fluoride system polymer (JP,6-172452,A) 
containing the vinylidene fluoride system polymer (JP,6-93025,A), carboxyl 
group, or carbonate radical which carried out silane denaturation etc. was 
proposed in order to solve this problem, there is some trouble, neither could yet 
say adhesive strength with satisfaction in the stability and productivity of an 
ingredient, but the fault that the initial degree of swelling to the electrolytic 
solution increased compared with the vinylidene fluoride system polymer of the 
another side former was also accepted. 

[0004] 

[Problem(s) to be Solved by the Invention] Therefore, to nonaqueous electrolyte, 
the main purpose of this invention is stable, and is to offer the vinylidene fluoride 
system polymer binder suitable for forming the electrode which has the good 
adhesive strength to a current collection base. 



[0005] the electrode with which another purpose of this invention has a good 
property using the above-nnentioned binder it is in offering a nnixture, the 
electrode structure, and a nonaqueous cell. 

[0006] 

[Means for Solving the Problem] It was found out that it is very effective to use 
together the vinylidene fluoride system polymer which has the intrinsic viscosity 
(therefore, degree of polymerization which becomes size) which becomes size 
comparatively for achievement of the above-mentioned purpose, and the 
vinylidene fluoride system polymer which introduced the carboxyl group or the 
epoxy group by research of this invention persons. 
[0007] That is, it is characterized by for intrinsic viscosity consisting of a 
vinylidene fluoride system polymer (A) which is 1 .2 or more dl/g, and a vinylidene 
fluoride system polymer (B) which has a carboxyl group or an epoxy group, and 
the binder for nonaqueous cell formation of this invention being in the range 
whose rate of a polymer (A) and the polymer (A) to the total quantity with (B) is 5 
75 % of the weight. 

[0008] moreover, the thing for which the powder electrode material which 
consists of electric conduction assistants, such as carbon black which use is 
presented with the binder of this invention where the above-mentioned polymer 
(A) and (B) are preferably dissolved in an organic solvent, and is added to this 



an electrode active material and if needed, etc. is distributed ~ an electrode -- a 
nnixture is obtained, this electrode -- the electrode structure is obtained in a 
mixture by [ of a current collection base ] applying to the whole surface at least 
and forming an electrode binder layer (electrode layer), either [ at least ] a 
positive electrode or a negative electrode is further formed by this electrode 
structure, and a nonaqueous cell is formed by arranging nonaqueous electrolyte 
between positive-electrode-negative electrodes. 

[0009] The binder concerning concomitant use with the vinylidene fluoride 
system polymer (A) of this invention, a (** (adhesion) reforming polymer), a 
vinylidene fluoride system polymer (B), and a ((adhesion) reforming polymer) 
Polymer (A) the bloating tendency-proof over the nonaqueous electrolyte which 
matches mostly independently is not only shown (refer to the after-mentioned 
table 1), but Even if compared with the polymer (B) independent case into which 
the adhesive property over the current collection base of the formed electrode 
binder layer introduced the carboxyl group or the epoxy group and it reformed 
the adhesive property, the bond strength improved remarkably is shown (refer to 
the after-mentioned table 2). Although this result is very unexpected also for this 
invention persons and that reason is not necessarily clear, it is understood as 
what effectiveness like following (b) - (b) synthesized and discovered. 
[0010] (b) The hydrogen bond formed by the interface with the metal whose 



carboxyl group or epoxy group of a reforming polymer (B) in an electrode binder 
layer is a current collection base improves electrode binder layer-current 
collection base interface reinforcement. 

[0011] (b) By combination of a polymer (A) which carried out giant-molecule 
quantification, a tangle of the molecule between vinylidene fluoride system 
polymer molecules and a tangle in a vinylidene fluoride system polymer 
molecule and a powder electrode material increase, and the matrix 
reinforcement of an electrode binder layer increases, and contribute also to 
improvement in the support reinforcement to a current collection base front face. 
Increase of the degree of swelling to the electrolytic solution by the low 
crystallinity at the time of carrying out macromolecule quantification of the 
reforming polymer (B) independent is also prevented. 
[0012] 

[Embodiment of the Invention] In the vinylidene fluoride system polymer (A) as 
the first component of the binder for nonaqueous cell electrode formation of this 
invention The homopolymer of vinylidene fluoride and vinylidene fluoride, and 
this and other copolymerizable monomers, For example, hydrocarbon system 
monomers, such as ethylene and a propylene, or vinyl fluoride trifluoro ethylene. 
Although a copolymer with fluorine-containing monomers other than vinylidene 
fluorides, such as a trifluorochloroethylene, tetrafluoroethylene. 



hexafluoropropylene, and fluoro alkyi vinyl ether, is contained In tlie case of a 
copolynner, it is desirable more than 90 nnol % and to maintain a vinylidene 
fluoride unit in beyond 95 mol % especially. 
[0013] according to this invention, 1.2 or more dl/g of 1.6 or more dl/g and ** are 
preferably used for intrinsic viscosity (the logarithm in 30 degrees C of the 
solution which dissolved 4g of resin in II. N.N-dimethylformamide in this book - 
viscosity is said) as a vinylidene fluoride system polymer (A). In less than 1 .2 dl/g, 
it is difficult to acquire the predetermined effectiveness of this invention by 
macromolecule quantification of a polymer (A). As for especially the intrinsic 
viscosity of a vinylidene fluoride system polymer (A), it is desirable that they are 
15 or less dl/g 20 or less dl/g. if 20 dl/g is exceeded -- the dissolution to an 
organic solvent — a binder solution and an electrode - the dissolution at the time 
of forming a mixture - difficult ~ becoming ~ moreover -- control of gelation of a 
binder solution is difficult — becoming - an electrode — formation of the electrode 
binder layer by spreading of a mixture becomes difficult. 
[0014] Although a vinylidene fluoride system polymer (A) is obtained according 
to the suspension polymerization of the above-mentioned monomer, an 
emulsion polymerization, solution polymerization, etc., it is desirable to 
manufacture according to the easy suspension polymerization or easy emulsion 
polymerization of molecular weight control and macromolecule quantification. 



[0015] On the other hand, as a reforming vinylidene fluoride systenn polymer (B), 
what has a carboxyl group or an epoxy group is used. As a vinylidene fluoride 
system polymer (B) which has a carboxyl group As opposed to the vinylidene 
fluoride monomer 100 weight section which constitutes the above-mentioned 
vinylidene fluoride system polymer (A) Partial saturation monobasic acids, such 
as an acrylic acid of 0.1 - 3 weight section, and a crotonic acid. Or a maleic acid. 
The carboxyl group content vinylidene fluoride system copolymer which is made 
to carry out copolymerization of a partial saturation dibasic acid or its monoalkyi 
ester, such as a citraconic acid, and is obtained (for example, so that it may be 
indicated by JP,6-172452,A) That in which the carbonyl group content measured 
by the below-mentioned approach has g in 1x10-5 to 5xten - four mols /is used 
preferably. Moreover, as a desirable example of a vinylidene fluoride system 
polymer (B) of having an epoxy group, the epoxy group content vinylidene 
fluoride system copolymer indicated by the specification of Japanese Patent 
Application No. No. 184961 [ seven to ] is mentioned. More specifically, this 
epoxy group content vinylidene fluoride system copolymer is obtained to 100 
mols (especially vinylidene fluoride) of monomers which constitute the 
above-mentioned vinylidene fluoride system polymer by copolymerizing epoxy 
group content vinyl monomers (preferably allyl glycidyl ether), such as 0.2 - 
5.0-mol allyl glycidyl ether, meta-allyl glycidyl ether, crotonic-acid glycidyl ester. 



and allyl compound acetic-acid glycidyl ester, and the 3rd zero - 5.0-nnol 
nnononner (nnonoester of a partial saturation dibasic acid which was preferably 
described above). 
[0016] According to a suspension polynnerization, an ennulsion polynnerization, 
solution polymerization, etc., intrinsic viscosity is desirable and the reforming 
vinylidene fluoride system polymer (B) which has these carboxyl groups or an 
epoxy group is more preferably prepared as a thing of 0.5-2.0 dl/g 0.2 to 5.0 dl/g. 
a vinylidene fluoride system polymer (B) ~ a polymer (A) ~ smallness ~ having 
intrinsic viscosity ~ desirable ~ especially ~ the intrinsic viscosity of a polymer 
(B) ~ the intrinsic viscosity of etaB and a polymer (A) — etaA ** ~ the time of 
carrying out - etaB/etaA It is [ 0.9 or less / 0.8 or less ] more preferably desirable 
to have intrinsic viscosity which becomes 0.7 or less still more preferably. That 
this carries out macromolecule quantification of the reforming vinylidene fluoride 
system polymer (B) to the same level as a vinylidene fluoride system polymer (A) 
it not only requires long duration extremely by the fall of polymerization nature, 
but the thermal stability of a reforming vinylidene fluoride system polymer (B) 
tends to fall ~ the reason for negative for coming out ~ in addition A slurry thru/or 
a paste are formed, the comparatively broadcloth molecular-weight-distribution 
property acquired by low-molecular-weight-izing molecular weight of a reforming 
polymer (B) relatively, and combining with the amount polymer of giant 



molecules (A) -- especially -- a binder solution and an electrode -- a nnixture -- In 
case an electrode binder layer is fornned on a current collection base by the 
spreading desiccation, viscosity control is easy and it is because it is desirable 
when giving a homogeneous electrode binder layer, as a result giving a good 
adhesive property with a current collection base through the improved spreading 
fitness. 

[0017] That is, it is desirable to demonstrate the adhesive property to the 
improved current collection base and a good nonaqueous electrolyte-proof 
property according to the synergistic effect which is made to share with the 
amount polymer of macromolecules (A) and reforming polymer (B) of 
non-reforming the function divided into a physical molecule tangle enhancing 
effect and the adhesion reinforcement effectiveness to a chemical current 
collection base, respectively, and they intermingle for which and produce in a 
homogeneous electrode binder layer. 

[0018] As mentioned above, each of vinylidene fluoride system polymers (A) and 
(B) can be manufactured by approaches, such as a suspension polymerization, 
an emulsion polymerization, and solution polymerization. As a polymerization 
method, from points, such as an ease of after treatment, the suspension 
polymerization of a drainage system and an emulsion polymerization are 
desirable, and especially a drainage system suspension polymerization is 



desirable. 

[0019] In the suspension polynnerization which nnade water the dispersion 
medium, suspension, such as methyl cellulose, methoxy-ized methyl cellulose, 
propoxy-ized methyl cellulose, hydroxyethyl cellulose, hydroxypropylcellulose, 
polyvinyl alcohol, polyethylene oxide, and gelatin, is preferably added and used 
in 0.01 - 0.4% of the weight of the range 0.005 to 1.0% of the weight to water. 
[0020] As a polymerization initiator, diisopropyl peroxi dicarbonate, dinormal 
propylperoxy dicarbonate, dinormal heptafluoro propylperoxy dicarbonate, 
isobutyryl peroxide, Jl (chloro fluoro acyl) peroxide, Jl (perfluoro acyl) peroxide, 
etc. can be used. The amount used is 0.5 - 2 % of the weight preferably 0.1 to 
5% of the weight to the monomer total quantity. 
[0021] It is also possible to add chain transfer agents, such as ethyl acetate, 
methyl acetate, an acetone, ethanol, n-propanol, an acetaldehyde, a propyl 
aldehyde, ethyl propionate, and a carbon tetrachloride, and to adjust the 
polymerization degree of the polymer obtained. The amount used is usually 0.5 - 
3 % of the weight preferably 0.1 to 5% of the weight to the monomer total 
quantity. 

[0022] the sum total charge of a monomer — the weight ratio of monomer total 
quantity:water -- it is — 1:1-1:10 -- it is 1:2-1:5 preferably and a polymerization is 
performed at the temperature of 10-50 degrees C for 10 to 100 hours. 



[0023] The binder of this invention is obtained, when the rate of a polynner (A) to 
both total quantity nnixes the above-nnentioned vinylidene fluoride systenn 
polymer (A) and a vinylidene fluoride systenn polynner (B) so that it may become 
10 - 50 % of the weight preferably five to 75% of the weight. 
[0024] When using the vinylidene fluoride system polymer (B) (what does not 
have the radical which has an epoxy hardening operation of a carboxyl group etc. 
especially in itself) which has an epoxy group, it is desirable to use together a 
0.3-3.0-mol curing agent to one mol of epoxy groups. Although it is also possible 
to use low molecular weight compounds generally used as a curing agent of an 
epoxy resin, such as an amine, an acid anhydride, and an amine addition 
product of glycidyl ether, as this curing agent, it is more desirable to use together 
the vinylidene fluoride system polymer (B) which has the above-mentioned 
carboxyl group as a curing agent. 

[0025] The above-mentioned vinylidene fluoride system polymer (A) and a 
vinylidene fluoride system polymer (B) are mixed with the powder electrode 
material which carries out powder mixing and which is mentioned later, and the 
binder of this invention can also be used in the mode which forms an electrode 
binder layer on a current collection base by melting shaping or powder molding, 
however, more preferably, it dissolves in an organic solvent, a binder solution is 
formed using the good organic solvent dissolution fitness and a coat formation 



property, and a powder electrode material is distributed further -- making -- an 
electrode -- a mixture -- it is desirable by making a slurry form to generate the 
binder effectiveness by the amount of the ****** used more to a powder 
electrode material, and to prevent increase of the internal resistance of an 
electrode binder layer. 

[0026] The organic solvent used in order to dissolve the above-mentioned 
vinylidene fluoride system polymer (A) and (B) and to obtain the binder solution 
of this invention is a desirable polar thing, for example, N-methyl-2-pyrrolidone, 
dimethyl formamide, N,N-dimethylacetamide, N, and N-dimethyl sulfoxide, a 
hexamethyl FOSUFO amide, dioxane, a tetrahydrofuran, tetramethyl urea, 
triethyl phosphate, trimethyl phosphate, etc. are mentioned. Also in the 
above-mentioned polar organic solvent, nitrogen-containing organic solvents, 
such as a large N-methyl-2-pyrrolidone of solvent power, dimethyl formamide, 
and N,N-dimethylacetamide, are used more preferably. Moreover, these organic 
solvents can also be used as a mixed solvent which mixed not only use 
independently but two sorts or more. 

[0027] the binder solution of this invention ~ obtaining ~ hitting ~ per these 
organic solvent 100 weight section, said vinylidene fluoride system polymer (A), 
and (B) ~ the total quantity — 0.1 - 20 weight section ~ it is still more preferably 
desirable 0.5 - 15 weight section and for 1 - 10 weight section ** to come out 



comparatively, and to dissolve especially. Under in the 0.1 weight section, the 
rate that the polynner in the inside of a solution occupies is too snnall, and the 
effectiveness as a binder of making a powder electrode material binding 
mutually is not acquired, since [ moreover, ] a high-polymer vinylidene fluoride 
system polymer (A) is included when 20 weight sections are exceeded ~ the 
viscosity of the solution itself -- unusual - high -- becoming ~ passing -- an 
electrode -- adjustment of a mixture may become difficult 
[0028] carrying out distributed mixing of the powder electrode material (the 
electric conduction assistant added an electrode active material and if needed, 
other assistants) at the vinylidene fluoride system polymer binder solution of this 
invention obtained as mentioned above -- an electrode -- a mixture — a slurry is 
obtained, moreover, a powder electrode material is not once formed after 
forming a binder solution as mentioned above, but mixed distribution of a 
polymer (A), (B), and the powder electrode material is mostly carried out into an 
organic solvent at coincidence -- making -- one effort - an electrode -- a mixture 
it is also desirable to form a slurry. 
[0029] the electrode of this invention -- a mixture -- the positive electrode of a 
nonaqueous cell — a mixture and a negative electrode — it is applicable to all of a 
mixture. 

[0030] As an active material for rechargeable lithium-ion batteries the case of a 



positive electrode -- a general formula LiMY2 (M - Co, nickel, Fe, and Mn --) The 
connpound nnetal chalcogen connpound of transition nnetals, such as Cr and V, by 
which kind:Y at least is expressed by chalcogen elennents, such as O and S, 
especially ~ connpound nnetallic oxides and LiMn(s) 204 including LiNix Co1-x 
02 (0<=x<=1) etc. -- the connpound metallic oxide which takes Spinel structure is 
desirable, powdered carbonaceous ingredients, such as that to which the baking 
carbonization of a graphite, activated carbon or phenol resin, the pitch, etc. was 
carried out in the case of the negative electrode, -- GeO of a metallic-oxide 
system, Ge02, SnO, Sn02, PbO, and Pb02 etc. -- or these compound metallic 
oxides (for example, thing indicated by J P, 7-249409, A) etc. are used. [ in 
addition, ] 
[0031] the electric conduction assistant in a cell ~ LiCo02 etc. ~ when using the 
small active material of electronic conduction nature, the conductivity of an 
electrode binder layer is added in order to improve, and metal impalpable 
powder or fiber, such as carbonaceous materials, such as carbon black, graphite 
impalpable powder, or fiber, and nickel, aluminum, is used. When using the 
conductive large matter as an active material, these electric conduction material 
does not need to use it. 

[0032] the electrode of this invention ~ as for a mixture, it is desirable the powder 
electrode material 100 weight section and to mix and form 0.1 - 50 weight 



section and the binder solution wliich contains tlie vinylidene fluoride system 
polynner (A) of 1 - 20 weight section and (B) especially with the total quantity as 
polymer solid content. 

[0033] the electrode formed as mentioned above ~ a mixture -- a slurry, as a 
sectional view is shown in drawing 1 It consists of a metallic foil or metal 
networks, such as iron, stainless steel, steel, copper, aluminum, nickel, and 
titanium, etc. Apply to both sides preferably, for example, it dries at 50-170 
degrees C. the charge collector 11 with which thickness is set to 5-20 
micrometers in being small-scale, 5-100 micrometers and ~ at least ~ the whole 
surface ~ For example, when small-scale, the electrode 10 for nonaqueous cells 
is formed by forming the electrode binder layers 12a and 12b whose thickness is 
1 0- 1 000 m icrometers. 

[0034] Drawing 2 is the partial decomposition perspective view of a lithium 
secondary battery as an example of the nonaqueous cell of this invention 
containing the electrode formed by doing in this way. 
[0035] That is, this rechargeable battery has fundamentally the structure held 
into the metal casing 5 of the owner bottom in which the 
generation-of-electrical-energy component which wound about around the 
curled form what carried out the arrangement laminating of the separator 3 
which consists of fine porosity film of high polymers, such as polypropylene and 



polyethylene, which sank in the electrolytic solution between the positive 
electrode 1 and the negative electrode 2 fornns negative-electrode terminal 5a. 
Further, after a negative electrode is electrically connected with a 
negative-electrode ternninal and this rechargeable battery arranges a gasket 6 
and a relief valve 7 in a crowning, it arranges the top plate 8 which constitutes 
positive-electrode ternninal 8a electrically connected with said positive electrode 
1 in heights, and is nnaking the structure which closed the whole for top rinn 5b of 
casing 5 in total. A positive electrode 1 and/or a negative electrode 2 show the 
structure of the electrode structure 10 shown in drawing 1 
[0036] As nonaqueous electrolyte which sinks into a separator 3, what dissolved 
electrolytes, such as lithium salt, in the nonaqueous solvent (organic solvent), for 
example can be used. 

[0037] As an electrolyte, there are LiPF6, LiAsF6, LiCI04, LiBF4, CH3 S03 Li, 
CF3 S03 Li, LiCI, LiBr, etc. here. Moreover, although propylene carbonate, 
ethylene carbonate, 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, dimethyl 
carbonate, diethyl carbonate, methylethyl carbonate, gamma-butyrolactone, 
methyl propionate, ethyl propionates, these mixed solvents, etc. are used as an 
electrolytic organic solvent, it is not necessarily limited to these. 
[0038] In addition, although the example of a cylindrical shape cell was shown in 
the above, it is also possible to constitute the nonaqueous cell of this invention 



as a coin form, a square shape, or a paper form cell. 
[0039] 

[Example] Hereafter, an example and the example of a comparison explain this 
invention still more concretely. 

[0040] About the vinylidene fluoride system polymer (B) which has the obtained 
carboxyl group, the carbonyl group content was calculated by the following 
approaches. 

[0041] The ratio of absorption of 1 726cm- 1 to absorption of the IR spectrum 
about the sample which mixed [measurement of carbonyl group content] 
polyvinylidene fluoride resin and polymethylmethacrylate resin at a 
predetermined rate of 881cm-1, and the relation of a carbonyl group content are 
plotted, and a calibration curve is created. 

[0042] It asks for the ratio to absorption of the absorption of 1747cm-1 by the 
carbonyl group of an IR spectrum of 881cm-1 about what removed the 
unreacted monomer and homopolymer which remain the sample polymer in a 
polymer by the Soxhiet extraction of 24 hours at 80 degrees C after hot water 
cleaning and with benzene, and a carbonyl group content is calculated from the 
calibration curve created previously. 

[0043] (Example 1) The amount of each of 1075g [ of ion exchange water ] and 
methyl cellulose 0.4g, 420g [ of vinylidene fluorides ], and 



dinormal-propylperoxy-dicarbonate 2.5g and 5g of ethyl acetate was taught to 
the autoclave of 21. of content volume, the suspension polynnerization was 
carried out at 25 degrees C, and the vinylidene fluoride polymer was obtained. 
The intrinsic viscosity of the obtained powdered polymer (A1) was 1.7 dl/g. 
[0044] Next, the 1040g [ of ion exchange water ] and methyl cellulose 0.8g, 
diisopropyl peroxi dicarbonate 4g, 2.5g [ of ethyl acetate ], 395g [ of vinylidene 
fluorides ], and maleic-acid monomethyl ester 4g (vinylidene fluoride: 
maleic-acid monomethyl ester =100:1.01) amount of each was taught to the 
autoclave of 21. of content volume, the suspension polymerization was carried 
out at 28 degrees C, and the carboxyl group content vinylidene fluoride system 
polymer was obtained. 

[0045] Conversion was 90 % of the weight, and the intrinsic viscosity of the 
obtained powdered polymer (B1) was 1.2xten - four mols/g in 1.1 dl/g and 
carbonyl group content. 

[0046] 0.375g (B1) of polymers was mixed with the 0.1 25g (A1) of the 
above-mentioned polymers with 4.5g (Following NMP and brief sketch) of 
N-methyl-2-pyrrolidones which are a solvent, and it agitated at 50 degrees C, 
and dissolved in homogeneity, and the binder solution of a mixed polymer was 
obtained. 

[0047] (Example 2) Like the example 1, the amount of each of 1075g [ of ion 



exchange water ] and nnethyl cellulose 0.4g, 420g [ of vinylidene fluorides ], and 
dinornnal-propylperoxy-dicarbonate 2.5g and 5g of ethyl acetate was taught to 
the autoclave of 21. of content volume, the suspension polymerization was 
carried out at 25 degrees C, and the vinylidene fluoride polymer was obtained. 
[0048] The intrinsic viscosity of the obtained powdered polymer (A2) was 2.1 dl/g. 
[0049] 0.1 25g (A2) of polymers and 0.375g (B1) of polymers obtained in the 
example 1 were mixed with NMP4.5g, and it agitated at 50 degrees C, and 
dissolved in homogeneity, and the binder solution of a mixed polymer was 
obtained. 

[0050] (Example 3) 0.25g (A2) of polymers obtained in the example 2 and 0.25g 
(B1) of polymers obtained in the example 1 were mixed with NMP4.5g, and it 
agitated at 50 degrees C, and dissolved in homogeneity, and the binder solution 
of a mixed polymer was obtained. 

[0051] (Example 4) The amount of each which teaches the lOOOg [ of ion 
exchange water] and methyl cellulose 1.2g, dinormal-propylperoxy-dicarbonate 
5g, 397g [ of vinylidene fluorides ], and allyl-glycidyl-ether 3g amount of each to 
the autoclave of 21. of content volume (vinylidene fluoride: allyl-glycidyl-ether 
(mole ratio) =100:0.42) was taught like the example 1, the suspension 
polymerization was carried out at 25 degrees C, and the epoxy group content 
vinylidene fluoride polymer was obtained. 



[0052] Conversion was 80 % of the weight, and the intrinsic viscosity of the 
obtained powdered polynner (B-2) was 1.2 dl/g. 
[0053] 0.25g (A1) of polymers obtained in above-nnentioned polynner (B-2) 0.25g 
and an above-nnentioned exannple 1 was nnixed with NMP4.5g, and it agitated at 
50 degrees C, and dissolved in homogeneity, and the binder solution of a mixed 
polymer was obtained. 

[0054] (Example 1 of a comparison) 0.5g (A1) of vinylidene fluoride polymers 
manufactured in the example 1 was mixed with NMP4.5g, and it agitated at 50 
degrees C, and dissolved in homogeneity, and the binder solution of A1 simple 
substance was obtained. 

[0055] (Example 2 of a comparison) 0.5g (81) of vinylidene fluoride system 
polymers of the carboxyl group content manufactured in the example 1 was 
mixed with NMP4.5g, and it agitated at 50 degrees C, and dissolved in 
homogeneity, and the binder solution of 81 simple substance was obtained. 
[0056] (Example 3 of a comparison) 0.5g (A2) of polymers obtained in the 
example 2 was mixed with NMP4.5g, and it agitated at 50 degrees C, and 
dissolved in homogeneity, and the binder solution of A2 simple substance was 
obtained. 

[0057] (Example 4 of a comparison) Like the example 1, the amount of each of 
1040g [ of ion exchange water ] and methyl cellulose 0.4g, 400g [ of vinylidene 



fluorides ], and dinormal-propylperoxy-dicarbonate 2g and 8g of ethyl acetate 
was taught to the autoclave of 21. of content volunne, the suspension 
polymerization was carried out at 25 degrees C, and the vinylidene fluoride 
polynner was obtained. 

[0058] The intrinsic viscosity of the obtained powdered polynner (A3) was 1.1 dl/g. 
[0059] This polynner (A3) It nnixed with NMP4.5g, 0.5g was agitated at 50 
degrees C, it dissolved in honnogeneity, and the binder solution of A3 sinnple 
substance was obtained. 

[0060] (Example 5 of a comparison) Polymer (A3) 0.1 25g obtained in the 
example 4 of a comparison and 0.375g (B1) of polymers obtained in the 
example 1 were mixed with NMP4.5g, and it agitated at 50 degrees C, and 
dissolved in homogeneity, and the binder solution of a mixed polymer was 
obtained. 

[0061] (Example 6 of a comparison) It mixed with NMP4.5g, polymer (B-2) 0.5g 
obtained in the example 4 was agitated at 50 degrees C, it dissolved in 
homogeneity, and the binder solution of B-2 simple substance was obtained. 
[0062] The cast of the binder solution obtained in the [degree of swelling 
evaluation of binder] aforementioned example and the example of a comparison 
was carried out on the glass plate, respectively, it was dried at 130 degrees C for 
2 hours, it exfoliated from the glass plate after the temperature fall to the room 



temperature, and the film with a thickness of about 200 micrometers was 
obtained. 

[0063] Subsequently, it was immersed in the electrolytic solution which adjusted 
these films to the mixed liquor which consists of the LiCI04 8.8 weight section, 
propylene carbonate 53.6, and the dimethoxyethane 37.6 weight section, and 
obtained them, respectively, immersion of 72 hours was performed at 70 
degrees C, and it asked for the degree of swelling by the weight rate of increase 
(increment weight / original film weight x 100) of a cast film. 
[0064] The above-mentioned measurement result is collectively described in the 
after-mentioned table 1 . 

[0065] (Example 5) 5.0g of binder solutions of the mixed polymer obtained in the 
example 1, and a mean diameter ~ about 20 micrometers and specific surface 
area ~ 4.5g of pitch system carbonaceous powder of about 3m2 / g ~ mixing ~ a 
homogenizer — 60 degrees C ~ homogeneity — mixing — distributing ~ a 
slurry-like electrode ~ the mixture was manufactured. 
[0066] this electrode ~ the mixture was applied with the doctor blade on one side 
with a thickness of 10 micrometers of copper foil, this was heated and dried, and 
the electrode structure with a sum total thickness of 110 micrometers was 
created. 

[0067] (Example 6) The electrode structure with a sum total thickness of 105 



micrometers was created like the example 5 except using the binder solution of 
the mixed polymer obtained in the example 2 instead of the binder solution of the 
mixed polymer obtained in the example 1. 

[0068] (Example 7) The electrode structure with a sum total thickness of 105 
micrometers was created like the example 5 except using the binder solution of 
the mixed polymer obtained in the example 3 instead of the binder solution of the 
mixed polymer obtained in the example 1. 

[0069] (Example 8) The electrode structure with a sum total thickness of 107 
micrometers was created like the example 5 except using the binder solution of 
the mixed polymer obtained in the example 4 instead of the binder solution of the 
mixed polymer obtained in the example 1. 

[0070] (Example 7 of a comparison) The electrode structure with a sum total 
thickness of 110 micrometers was created like the example 5 except using the 
independent binder solution of the polymer (A1) obtained in the example 1 of a 
comparison instead of the binder solution of the mixed polymer obtained in the 
example 1. 
[0071] (Example 8 of a comparison) the polymer (B1) obtained in the example 2 
of a comparison instead of the binder solution of the mixed polymer obtained in 
the example 1 -- the electrode structure with a sum total thickness of 100 
micrometers was created like the example 5 except using an independent binder 



solution. 

[0072] (Example 9 of a comparison) the polymer (A2) obtained in the example 3 
of a comparison instead of the binder solution of the mixed polymer obtained in 
the example 1 — the electrode structure with a sum total thickness of 100 
micrometers was created like the example 5 except using an independent binder 
solution. 

[0073] (Example 10 of a comparison) The electrode structure with a sum total 
thickness of 102 micrometers was created like the example 5 except using the 
mixed binder solution of the polymer (A3) and polymer (B1) which were obtained 
in the example 5 of a comparison instead of. [ the binder solution of the mixed 
polymer obtained in the example 1 ] 

[0074] (Example 11 of a comparison) The electrode structure with a sum total 
thickness of 102 micrometers was created like the example 5 except using the 
independent binder solution of the polymer (B-2) obtained in the example 5 of a 
comparison instead of the binder solution of the mixed polymer obtained in the 
example 1. 
[0075] It is JIS about adhesive strength with the copper foil which is the binder 
layer (active material layer) and charge collector in the electrode structure 
obtained in the example of the [adhesive property evaluation of binder layer in 
the electrode structure] above, and the example of a comparison. According to 



K6854, it evaluated as peel strength by the friction test 180 degrees. A result is 
shown in Table 2. 

[0076] 

[Table 1] 
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[Table 
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[0078] 

[Effect of the Invention] Without the binder of this invention with which intrinsic 
viscosity will consist of connbination of the non-refornning vinylidene fluoride 
systenn polynner (A) which is 1.2 or nnore, and the refornning vinylidene fluoride 
systenn polynner (B) which has a carboxyl group or an epoxy group if the result of 
above-nnentioned Table 1 and 2 is seen reduces the endurance over 
nonaqueous electrolyte so nnuch connpared with the binder which consists of a 
non-refornning vinylidene fluoride systenn polynner (A) independent (without it 
increases bloating tendency rennarkably) It turns out that the bond strength 
(Table 2) it innproved rennarkably even if the adhesive property over the current 
collection base (copper foil) of the electrode binder layer which nnixed with Table 



1 and a powder electrode material, and was formed compared with the 
vinylidene fluoride system (polymer A) polymer [ which carried out but also 
adhesive reforming not only when independent / vinylidene fluoride system ] (B) 
independent case is given. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The fragmentary sectional view of the electrode structure adopted 
as a nonaqueous cell. 

[Drawing 2] This invention is followed and the non-aqueous-solvent system 
rechargeable battery which can be constituted is a decomposition perspective 
view a part. 

[Description of Notations] 

1 Positive Electrode 

2 Negative Electrode 

3 Separator 

5 Casing (5a: Pars Basilaris Ossis Occipitalis, 5B:Rim) 

6 Gasket 



7 Relief Valve 

8 Top Plate 

10 Electrode Structure 

1 1 Charge Collector 
12a, 12b Electrode binder layer 
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